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ABSTRACT

This is a report of the damage assessment of belly attacks by Anti-tank
Mines Mk.7 (20 1b TNT) agains* Centurion Tank targets arranged by the
"Lttack o Armour Committee"; Ordnance Board Proceeding 73953 (Special)
1I3th hpril, 1962,

Two effective attacks were made, cne centrally below the fighting
compartment and the other centrally below the engine compartment, Damage
sustalned in the former instance was assessed to give 100% lost mobility and
100% lost ire power and in the latter instance 100% lost mobility and 107

loss of fire power.

CONTENTS
P/R/GRAPHS 1. INTRODUCTION
2. TiRGET VEHICLES
3.  METHOD
ke RESULTS DISCUSSION
5. SUMM:RISED ZESULTS

1:1PPENDIX DAMAGE ASSESSMENT DATA
\Sheets 1 =~ 7)

FIGURES 1 = 14
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INTRO JUCTION

Trials to determine the effect of Anti-Tank Mine Mk.7 belly attack
against Centurion Tank targets were arranged by the Ordnance Board for
D.R.E.E. Details of the trial request are given in Ordnance Board
Proce-dings Q8993 (Special), 13th April, 1962,

This report deals with the damage assessment carried out by F.V.R.D.E.
usirg, as far as it could be applied to mine attack, the new method of
assessment as described in Ordnance Board Memorandum No.2/62 issued as
an Appendix to Proceeding No.Q8999 (Special), 2ith July, 1962.

Instrumentation to determine the effects of blast and acceleration on
the srew was arranged and the resulis will be the subject of a separats
report by A.0.R.E. (C & E.P. Division).

The trials were carried out during May, 1962 at P. & E.E. Shocburyness.

TARGET VEHICLES

Two Centurion Tanks Mk.3, Target Nos.2/62 and L/62, from target vehicles
previously used in the Attack of Armour Committee's trials of the 120 mm
Tank Gun, were selec*ed for the tests.

The two wvehicles were non-ruuners as a result of damage sustained in the
earlier gun trials, but the floor plates and general hull structures
were sound, However, Target No.2/22 suffered somre structural damage by
the first mine attack made beneath the floor of the fighting compartment
(Attack Ref. M1) which resulted in a low order detonation and was
discoi'nted as being an unrepresentative attack., The required attack in
this position was subsequently made on Target No..L/5" and Target No.?2/62
was used for the attack beneath the engine compartment (Attack Ref. M2).
Due account was taken of this and the damage from the previous gun
attacks when assessing damage to the vehicles after Attacks M2 and M3,

METEO

3.1. The following attacks were made with Mine Mk.7 (20 1b)
electrically detonated in each case with the mine buried 2 inches
below ground level with approximately 1% inch additional soil
mound: -~

(a) Attack M2 against Terget No.2/62. Centre of mine verticelly
below the longitudinal centre line of the floor plate in line
with the left and right 5th road wheel centres; beneath thoe
engine compartment.

(b) Attack M3 sgainst Target No.4/62. Centre of mine vertically
below the longitudinal centre line of the floor plate in
line with the left and right 3rd rcad wheel centres; bensath
the fighting compartment.

UNCLASSIFIED
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RESULTS DISCUSSION

L.1.
4.2,

L3

Detailed damage assessment data are given in the Appendix.

Attack M2 -~ Detonation bereath the engine compartment

Severe deflection of the hull floor brmught it into contact with
the engine; fuel and 0il tanks were ruptured and driver's
control rods were rendered inoperable, These items were,
therefore, damaged to the extent that either could account for
100% mobility loss. The total distorted area of the floor was
90 inches, x 60 inches, the width of the floor, with a maximum
permanen?s displacement of 7 inches. Details of the floor
distortion are given in the Mopendix, Sheet 7, Fhotographs
showing the hull floor distortion and damage to interior
componenvs are given at Figures 2 ~ 5,

The hull floor and edge welds remained intact without fracture
and the 2 inch thick hull side plates were dravm inwards to an
appreciable degree in the region of the bulged area of the floor.
The two large access covers in the area of the floor affected by
blast were displaced dowmwards when the floor rebounded after
having resisted the initial blast from the mine attack. A loss
of fire power of 10% is due to failure of the auxiliary engine
fuel supply which would result in the powered traverse system
being out of action.

The wooden dummies representing the crew were not naterially
damaged and there did not appear to be any serious disturbance
of the fighting compartment components attributable to this
attack. MNore precise assessment in the fighting compartment wa..
impracticable because of previous damage from A,P.D.S. shot
attack and the low order detonation resulting from the discounteil
mine attack M1,

Attack M3 - Detonation beneath the fighting comvartment

Severe deflection of the floor occurred, the total area affected
being 80 inches x 60 inches, the width of the floor, with a
maximum permanent displacement upwards of k% inches; the floor
plate was otherwise intact. Detailed measureinents of the floor
pPlate distortion are given in the Appendix, Sheet 7. This attack
Produced less permanent floor displacement than attack M2
Probably because of substantial support by the floor stowage bins
and their contents,

Although the turret traverse was Jammed previously by the
breceeding gun trials it was evident that the extensive
displacement and damage to the floor stowage, rotary base

Junction, turret turntable and side supports would have prevented
turret traverse by power or hand. Since also damage and distortion
to the driver's control rods and linkage was sufficient to render
them inoperative the overall effect is assessed at 100% loss of
both mobility and fire power,
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Damage to the dummy crew indicated that all the turret crew
might well have been incapacitated,

Ammunition stowed in the floor bins was unfit for firing, all
the cartridge cases being squashed to a varying degree. Several
rounds were recovered loose in the fighting compartment having
been projected out of the bins. Floor bin flaps and other
components were wrenched from their hinges and fixtures; the
batteries were shattered and pieces scattered over the whole
compartment.

Photographs of the hull floor plate distortion and of internal
coupcnents before and after mining are given at Figures 7 - 1l.

5. SUMMARISED RESULTS

5.1-

5.2,

Attack M2, Made centrally below the engine compartment would
have resulted in 100% lcst mobility for any one of the following
reasonsg:=

a) Irreparable demage to the engine.

b) Complete loss of fuel from damaged tanks.

c) Damage tn driver's control rods and linkege,
The fuel loss would also step the awxiliary engine and elZiuinate
power traverse; this is assessed at 10% luss of fire Fower,

Attack M3. Made centrally below the fighting compartment
disrupted the turret floor stowage and turret platform and would
have prevented traverse by obstruction. All driver's control
would be lost due to distortion of the con%rci rods. The
combined effect of these two factors would be 100% mobility lcss
and 100% fire power loss.
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Form No. 1
ANTETANK TRIALS
DAMAGE ASSESSMENT DATA
() | b)
1. Trial No Q 8”3 1 ERIL } -
Z.; Fral loeston 88 I Vrogertihe i —
3. Imie 62 owhin] ml nw
4 Hound No | -2 1f lav I‘irt‘f‘ "! I‘“"" I :n“ ;i];;nll ﬁ
. Propectie i AT Mine ﬁgﬁg“‘ wheel
mnm
6. Progectibe onlibirs ‘.7 (m 1b) -~
fe e e Stati '
’ 7. Fure N n-mim I n.gé?—lgth
8, Charge wegght - i
¥ Striking velocity 2 =
¥ 10. Rangs i
i Lo gt - " Mkt srroonr thicKiness 17 - nmr nlt.
1. Equivaleot range with b 507 = 22, Mawi armour oblgquity w
12, Target tank and No cmt.) .o.ﬁ 23, Owernll ropete tiawe aned cohelon -

g

ote= o tank -

mmmmwwmmtum non runners.
Engine Compt. - cooling system pipes, Klectrical Harness, water pump, cylinder
block and other auxiliaries damaged

whitwst pror to hirg

previoualy.
(o) l.ctu'y Base Junction and turret floor ammunition stowage damage by previous attack,
M.

() 'oi.‘hhd and instrumented dummies in Gunner's and Commander's positions - Driver

ioi Blast Gauges in turret,

and losder represented by unweighted dummies.

25  Comments on component danags

e
engugygugggg =

2.9 &%
> »
"

1,4

ged inwards bulged area 72 in x 60 in floor
nufl :n-mnnm.ﬁ-mmimh?:hmtnm 7
Access cover - 04l pump, dislodged ocutwards - prtmlyhnldb:!boltl.
cover - Clutch, completely dislodged outwards,
side plates bowed inwards - max. approx. ¥ in at floor edge - drawn inwards
and held by bowed floor plate,
Rear Bulkhead § in thick buckled.
and Right engine bearers bowed upwards 1 7/16 in and 1§ in max. respectively.
Engine bearer lugs on crenkcase right front and rear brokem off.
tered,

sump shat

Clutch, Steering and Cear Change contral rods severely bent and put out of
-ljult-tt. Right and Left ateering rod bell-cranks on gearbox frectured,
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Form No. |
ANTLTANK TRIALS
DAMAGE ASSESSMENT DATA

fa) (&) 'y h)
1. Trial No. Q 8993 (S, i asinnith -
2. Tral lu\';tu‘m 14 Progectide vleyation -
3 Date | 22/Y62 [3. (aded pont of sstak Bull Ploor

of t

4. Round No I, law 0 P m
: oot (15 FS- o328

w3
: """""""'-‘"_"- | g P e rrerreatety road whaél céntres.
6 |'I‘Ul"‘1‘“k' enlibire ﬁ 4 Wh — - L
7. Puse N tatic - saranos
e No B 2 i below
2 8. Charge weight - :‘. % iﬁ#*g
'ﬁ .‘;'tnkmg veloaty - 80 L . .

EEpttetasarfhnsgresty

10 _Ral'ur -

Lruin Lo target 21 Muan armwur thkness 17 - nwr mt.
“- "'A'lll;l'.ﬂl-"l'lf moge with F 8.0 - 22 Mam armour oblguty f
12 Target tank and No M.j b.vsq 23 Owerndl voparr tune and echelon -

4. Noles on tank condition prior to hnng

1.wt!utnq-—m1>mhtmbypcﬁm shot attack - support placed

2. Nose ssmmunition bin damaged by shot attack and was not stowed.

5. Ammunition stowed in floor bins and 4 round ready bin in turret platform.

h. Commander and Qummer represented by W ted Wooden dummies -~ instrumented.
Driver and Losder represented by unweighted wooden dummies.

5. Blast gauges in turret - Hatches closed.

6, Rabbits in instrumented dummy crew positions.

26, (omments on component damage

A Hull floor plate bulged inwards, max, in,total bulged area 80 in x 60 in floor
width - floor plate and welds remained intact without fracture,

Division plate 5/1 m fleer 8

w-r':mmu. d
1,62 & G3 - central , lef't t - and treays
T T R I R R T T
G4-C9 Floor stowmge bins - bin flaps detached and stowed amsunition ejected and damaged,
Hl & H2 Batteries shattered - electrolite and fragments dispersed over whole of the

fighting compartment - bin flaps removed,
Commander's foot rest and column severely bent,
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DRIVER'S CONTROL RODS

ATTACK M2, INGINE COMPARTMENT AFTER ATTACK
WITH INTERNAL COMFONENTS REMOVED SHOWING FIOOR
DISPIACEMENT AND DISTORTED CONTROL RO

FIG. NO.4.
ATTACK M2, SHOWING CONDITION OF CRANKCASE

AND SUMP AS FOUND WHEN ENGINE WAS REMOVED .

REFORT NO. TR.57




FIG. NO.5.
ATTACK M2, SHOWING DAMAGE TO
FUEL AND ENGINE OIL TANKS,

.t’J.Q

CENTURION TANK TARGET NO.4/62

BEFORE ATTACK M3.

REFORT NO., TR. 57




VIEWS OF FIGHTING COMPARTMENT FIOOR (AMMUNITION
FIOOR STOWAGE FLAPS) PRIOR TO ATTACK M3,

REFORT NO. TR. 57




SHOWING DISTORTION OF FIOOR PLATE AFTER ATTACK M3,
MAXIMUM DISPLACEMENT WAS ke

z IN, CHAIK
LINES INDICATING CURVATURE 4 IN SPACING.

FIG. NO.10.

VIEW THROUGH COMMANDER'S HATCH AFTER ATTACK.

REFORT NO. TR.57




VIEW THROUGH IOADER'S HATCH AFTER ATTACK M3
SHOWING DAMAGE TO IOADER'S DUMMY AND

DISRUPTED FLOOR STOWAGE.

FIG. NO.12.

ROTARY BASE JUNCTION

SHOWING DISPLACEMENT OF ROTARY BASE JUNCTION PARTLY OBSCURED

BY DISIODGED AMMUNITION TRAY FROM FIOOR STOWAGE BIN ON
ATTACK M3.

-~ L3
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ATTACK M3.SHOWING DISRUFTED AMMUNITION FIOOR STOWAGE BINS.

ATTACK M3,SHOWING DAMAGE TO AMMUNITION STOWED IN THE FIOOR BINS.

-
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